Mitochondrial dysfunction of platelets stored in first- and second-generation containers is, in part, associated with elevated carbon dioxide levels.
The gas permeability of platelet (PLT) storage bags influences the retention of in vitro PLT parameters during storage. The aim of this study was to evaluate mitochondrial function of PLTs stored in first- and second-generation bags with different gas permeabilities. Identical whole blood-derived PLT concentrates were stored in second-generation CLX (Pall Corp.) and first-generation PL146 (Baxter Healthcare Corp.) bags (n = 12). PLTs were assayed for standard in vitro PLT assays as well as for mitochondrial membrane potential (MMP), accumulation of reactive oxygen species, Annexin V binding, mitochondrial mass, and activity of mitochondrial reduction power on Days 1, 4, 5, 6, and 7. Results were analyzed by paired t test and by multiple regression analysis. With PLTs stored in PL146 bags that underwent large pH declines, there was greater superoxide production, greater peroxide accumulation, and greater mitochondrial membrane depolarization. Superoxide anion generation was correlated with higher levels of carbon dioxide (p = 0.0001) and lower oxygen levels (p = 0.0064; multiple regression R(2) = 0.9204). Changes in MMP were correlated with higher levels of carbon dioxide (p = 0.0288) and PLT activation (p = 0.0178; multiple regression R(2) = 0.9511). Prolonged periods of elevated carbon dioxide levels, potentially coupled with other factors, is associated with PLT mitochondria dysfunction and poor pH control during storage.